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SUMMARY 

The aim of the present study was to evaluate levels of soluble CD 163 in sera and fluids from rheumatoid 
arthritis (RA) patients and elucidate the mechanism that regulates the shedding of CD163. Levels of 
soluble CD163 in sera and fluids from RA patients were examined by a sandwich enzyme immunoassay 
and Western blotting. To determine the effects of tissue inhibitors of metalloproteinase (TIMPs) on the 
shedding of CD163 from monocytes/macrophages, levels of soluble CD163 in cultures of monocytes/ 
macrophages and the expression of CD 163 on monocytes/macrophages in the presence or absence of 
TIMPs were examined by a sandwich enzyme immunoassay and flow cytometry, respectively. The clin- 
ical marker that was most associated with serum levels of soluble CD163 was levels of CRP. TIMP-3, but 
not TIMP-1 or TIMP-2, inhibited the shedding of CD163 from monocytes/macrophages. It was shown 
that serum levels of soluble CD 163 are a sensitive and reliable marker to monitor activated macroph- 
ages in synovitis from RA patients and the results imply that the responsible proteinase for the shedding 
of CD163 is not a member of the matrix metalloproteinases, but is likely to be a member of ADAMs. 
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INTRODUCTION 

The CD163 molecule is expressed selectively on most macroph- 
ages in human tissue and at least 10-30% of monocytes [1-3]. This 
restricted expression suggests that the CD163 molecule is a useful 
marker to identify macrophages in tissue. The structure of CD163 
gene belongs to the scavenger receptor family [4] and was shown 
recently to be a receptor for the haptoglobin-haemoglobin com- 
plex [5]. It has been reported that anti-CD163 antibody induces 
the secretion of proinflammatory cytokines in macrophages, 
and casein kinase II and protein kinase C are involved in 
this signalling mechanism [6,7], suggesting that the binding of 
haptoglobin-haemoglobin to the CD163 molecule could trans- 
duce intracellular signals in macrophages. Additionally, several 
lines of evidence suggest that the population of CD 163-positive 
macrophages has some function in down-regulating the inflam- 
matory process [3,8,9]. 
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Interestingly, the treatment of CD 163-positive monocytes 
with phorbol 12-myristate 13-actate (PMA) has induced the shed- 
ding of membraneous CD163 [3,10], This process was inhibited 
strongly by protease inhibitors. Thus, it is considered that soluble 
CD163 of sera and fluids could be a specific marker for the acti- 
vation of tissue macrophages. 

Recently, Sulahian et al. established the ELISA system for 
soluble CD163 [11] and it was reported that soluble CD163 is an 
abundant plasma protein valuable in monitoring patients with 
infection and myelomonocytic leukaemia [12]. However, there 
are no reports of levels of soluble CD163 in sera or fluids from 
inflammatory diseases. 

A characteristic event in synovial tissues from rheumatoid 
arthritis (RA) patients is the infiltration of the synovial mem- 
brane by large numbers of highly activated macrophages. The 
degree of macrophage infiltration of rheumatoid joints has been 
reported to correlate with both the activity of the disease and the 
progression of joint destruction [13]. There is a need for a clini- 
cally useful macrophage activation marker. However, synovial 
biopsy is not available universally and macrophage-specific prod- 
ucts are not plentiful. 
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The aim of the present study was to evaluate levels of soluble 
CD 163 in sera and fluids from RA patients and elucidate the 
mechanism that regulates shedding of CD163 by examining the 
effects of tissue inhibitors of metalloproteinases (TIMPs). 

MATERIALS AND METHODS 

Reagents 

Anti-CD163 monoclonal antibodies (R20 and D7, IgG t ) were 
produced by immunizing synovial cells from RA patients into 
Balb/c mice and fusing spleen cells from immunized mice with 
NS-1 cells, as described previously [14], These antibodies were 
denned to be anti-CD163 by their reactivity to HEK293 cells 
transfected with pBKCMV inserted with full-length CD163 
cDNA [2] by flow cytometric and Western blot analysis. 

Study population 

The mean age of healthy controls (16 women and two men) was 
54 years (range 34-75). All 66 RA patients fulfilled the 1987 ACR 
criteria for RA [15]. The mean age of the 49 patients (45 women 
and four men) in Fig. 3a (later) was 55 years (range 35-71). There 
were no significant differences regarding age and sex between 
healthy controls and 49 RA patients. In the 49 RA patients, three 
patients did not take any disease-modifying drugs, five patients 
took non-steroidal anti-inflammatory drugs, and others took 
either methotrexate, D-penicillamine, gold salt, salazopyrazone, 
bucillamine, less than 7-5 mg of predonisone or combinations of 
these. Synovial fluids and sera from 18 RA patients were used for 
the analysis of paired samples. 

Samples 

Whole peripheral blood was drawn from healthy donors and RA 
patients for serum, and synovial fluid was drawn from swelling 
knee joints of RA patients. Blood and synovial fluids were 
allowed to clot for 2 h at room temperature, then centrifuged at 
500 g for 10 min. Samples were frozen at -80°C until use. 

Monocytes from healthy donors were prepared as described 
previously [16]. Peripheral blood counts, erythrocyte sedimenta- 
tion rate (ESR), C-reactive protein (CRP) and immunoglobulin 
G (IgG) were measured by routine methods in the hospital 
clinical laboratory. Informed consent was obtained from all 
donors in accordance with the human investigation committee 
requirements of Kagoshima Red Cross Hospital. 

Preparation of recombinant soluble CD163 and native 
soluble CD 163 from RA synovial fluids 

For the purification of recombinant soluble CD163, polymerase 
chain reaction (PCR) products of CD163 encoding Kozak and 
coding sequences without membrane and cytoplasmic domains 
were amplified (positions -25-2811) from pBK-CMV inserted 
with the full-length CD163 cDNA [2] by using the following prim- 
ers: 5'-GAAGTTATAAATCTTTGGAATGAGC-3' (forward), 
5'-CACACGTCCAGAACAGGAAGT-3' (reverse). The reaction 
was carried out for 25 cycles at 94°C for 1 min, 55°C for 1 min and 
72°C This PCR product was ligated to the pIB/V5-His vector 
(Invitrogen, Carlsbad, CA, USA). For the sequence of inserted 
PCR products, Hindi digested four fragments were ligated to 
pBluescript II SK(-) (Stratagene, LaJolla, CA, USA). Sequencing 
of the cDNA indicated that G at position 874 was replaced by T, 
compared to the previous report [2], Sf21 cells were transfected 
with the vector inserted with CD163 using Insectin-Plus (Invitro- 
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Fig. 1. Soluble CD 163 in RA serum and synovial fluid. The equal volume 
of serum and synovial fluid was immunoprecipilated with anti-CD163 
antibody (D7)-conjugated sepharose. The immunoprecipitates were anal- 
ysed as described in Material and methods. Lanes were as follows: lanes 
1, 4: culture supernatant of monocytes/macrophages treated with PMA; 
lanes 2, 5: RA serum; lanes 3, 6: RA synovial fluid. Lanes were treated as 
follows: lanes 1, 2 and 3 were reacted with biotinylated anti-CD163 anti- 
body (R20); lanes 4, 5 and 6 were reacted with biotinylated irrelevant 
antibody (IgGj ). 
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Fig. 2. SDS-PAGE analysis of recombinant soluble CD 163. The culture 
supernatant of Sf21 cells transfected with PIB-His-CD163 were immuno- 
precipitated with anti-CD163 antibody-conjugated sepharose and electro- 
phoresed on a 10% polyacrylamide gel. The gels was silver-stained. Eluates 
from anti-CD163-conjugated sepharose incubated with the culture super- 
natant with PIB-His vector alone (lane 1) or PIB-His-CD163cDNA 
(lane 2). The arrow indicates recombinant soluble CD163. 



gen) and CD163-transfected cells were screened at 100/zg/ml 
of blasticidine S (Invitrogen). The supernatants of blasticidine- 
resistant Sf21 cells were collected and purified by talon metal 
affinity resins according to the manufacture's protocol (Clontech, 
Palo Alto, CA, USA) or D7 antibody-coated beads. 

For the purification of native soluble CD163, the synovial 
fluid from RA patients was precipitated with 60% (NH 4 ) 2 S0 4 . 
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Fig. 3. Levels of soluble CD 163 in sera and synovial fluids, (a) Levels of 
soluble CD163 were measured in sera from healthy donors and RA 
patients as described in Materials and methods. Symbols represent indi- 
vidual samples. Lines represent the mean value in each group. The asterisk 
in (a) indicates statistically significant difference at P < 0-0001. (b) Levels 
of soluble CD 163 were measured in paired sera and synovial fluids. Sym- 
bols represent individual samples and the lines connect paired samples in 
RA patients. 



The precipitate was dissolved and dialysed in 0-01 M phosphate 
buffer, pH 7-4, 140 mM NaCl (PBS), and the dialysed sample 
was bound to D7 antibody-coated beads and eluted from D7 
antibody-coated beads by 10 mM sodium acetate buffer, pH 2*5. 
The purity of recombinant and native soluble CD163 was identi- 
fied by silver-stained gel after SDS-PAGE and the concentration 
of purified recombinant and native soluble CD163 was deter- 
mined by a protein assay kit (Bio-Rad, Hercules, CA, USA) using 
bovine serum albumin as standard. 

Establishment of ELISA system of soluble CD163 
Concentrations of soluble CD163 were determined by a sandwich 
ELISA system as established by Sulahian et al. [11], using the 
combination of Mac 2-158 and biotinylated R20 instead of bioti- 
nylated RM3/1. Diluted samples ranging from 1 : 20 to 1 : 50 were 
measured in duplicate. 

Treatment of macrophages with TIMPs 

Monocytes from healthy donors were treated with dexametha- 
sone (Sigma, Tokyo, Japan) as described by Hogger etaL [10]. 



After 2 days, cells were treated with recombinant TIMP-1, puri- 
fied natural T1MP-2 and recombinant TIMP-3 as described pre- 
viously [17] for 20 min and then stimulated with 100 nM of PMA 
(Sigma) for 2 h at 37°C. Cells were stained with R20 and followed 
with by FITC-conjugated antimurine IgG. Stained cells were anal- 
ysed by flow cytometry. The culture supernatants were collected 
and of amounts of soluble CD163 were measured. 

Immunoprecipitation 

An aliquot of 500 fi\ of serum and synovial fluid from the same 
patient and the culture supernatant were immunoprecipitated 
with D7-coated beads as described previously [18]. The immuno- 
precipitates were analysed on SDS polyacrylamide 10% gels 
under non-reducing conditions and proteins were transferred to 
Hybond ECL nitrocellulose membrane (Amersham Pharmacia, 
Tokyo, Japan) by Western blotting and followed by biotinylated 
R20 antibody and streptavidin-peroxidase (Zymed, South San 
Francisco, CA, USA). The blots were incubated in ECL reagents 
(Amersham) and the chemiluminescence of the blot was detected 
on Hyperfilm ECL (Amersham). 

Statistical analysis 

The Mann- Whitney c/-test was used to examine the differences 
of serum soluble CD163 values among the groups shown in Fig. 3 
(later). 

The univariate regression analysis was used to examine the 
correlation between serum levels of soluble CD163 and clinical 
markers in Fig. 4 (later). Furthermore, stepwise regression anal- 
ysis was used to identify clinical marker (s) best associated with 
serum levels of soluble CD163. 

Differences with a confidence level of >95% were considered 
statistically significant. 

RESULTS 

Elevated levels of soluble CD] 63 in RA sera and synovial fluids 
In accordance with the presence of soluble CD163 in sera from 
healthy donors [11], we confirmed the presence of soluble CD163 
in RA sera and synovial fluids by Western blot (Fig. 1). The con- 
centration of soluble CD163 in the synovial fluid was higher than 
that in simultaneously obtained serum samples, and the molecular 
weight of these molecules was approximately 130 kDa, similar 
to that in the culture supernatant from monocytes/macrophages 
pretreated with PMA. 

To measure levels of soluble CD163 in sera and fluids from 
RA patients, we established an ELISA system. In this ELISA sys- 
tem, the recombinant soluble CD163 was used as the standard 
protein. Figure 2 shows the purified recombinant soluble CD163 
with a molecular weight of approximately 100 kDa. The assay had 
a sensitivity of 0*4 ng/ml and a linear range between 0-4 ng/ml and 
20 ng/mLThe variation coefficients of intra- and interassay in this 
ELISA were within 10%. To exclude non-specific binding of rheu- 
matoid factors in this ELISA system, CD14 antibodies (murine 
JgCO [18] were also used as the capture antibody instead of anti- 
CD163 antibody. In the ELISA system using anti-CD14 antibody, 
we did not find any false positive RA sera and fluids. As shown in 
Fig. 3a, the level of soluble CD163 in sera from RA patients was 
significantly higher than that from healthy donors. When levels of 
soluble CD163 were compared between paired sera and synovial 
samples, levels of soluble CD163 in synovial fluids were consis- 
tently higher than those in paired sera (Fig. 3b). In one patient, 
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Fig. 4. Correlation between levels of serum soluble CD163 and clinical parameters. Symbols represent individual patients and the lines 
represent regression lines. Statistical correlation is significant at (a) and (b). 



the level of soluble CD163 in synovial fluid was 22 times higher 
than that in the respective serum sample. 

Correlation between serum levels of soluble CD 163 and 
clinical markers in RA patients 

We examined the correlations between serum levels of soluble 
CD163 and clinical markers in RA patients. As shown in Fig. 4, 
weak correlations were found between levels of soluble CD163 
and levels of ESR or levels of CRP. On the other hand, there was 
no correlation with haemoglobin levels, IgG levels, platelet num- 
bers, numbers of swelling joints or numbers of painful joints. 
When stepwise regression analysis was used to identify clinical 
marker(s) best associated with serum levels of soluble CD163, 
levels of CRP were most associated with serum levels of soluble 
CD163 (P= 0-042). 

Inhibition of the shedding of CD 163 from 
monocytes/macrophages by TIMP-3 

It was demonstrated that PMA induced the shedding of CD163 
from monocytes and this cleavage was prevented by protease 
inhibitor cocktail against serine-, cysteine- and metalloproteases 
[10]. To characterize further the effects of proteinase inhibitors on 
the shedding of CD163, the effects of TIMPs were examined with 
monocytes/macrophages on the production of soluble CD163 in 
the culture mediums following PMA treatment. As shown in 
Fig. 5, TIMP-3 but not TIMP-1 or TIMP-2 prevented a decrease 
in CD163 expression on monocytes/macrophages treated with 
PMA. Consistent with this finding, the release of soluble CD163 
into the culture medium was suppressed by TIMP-3 with an IC50 
value at approximately 70 nM, but not TIMP-1 and TIMP-2 
(Fig. 6). 



DISCUSSION 

This study has demonstrated that levels of soluble CD163 in the 
sera of RA were higher than those of healthy donors. Further- 
more, levels of soluble CD163 in RA synovial fluids were consis- 
tently higher than those in paired sera, supporting the hypothesis 
that a large portion of soluble CD163 originates from synovial 
tissue macrophages. 

The clinical marker that was most associated with serum lev- 
els of soluble CD163 was levels of CRP. It has been known that 
the variation of CRP is a reliable marker of RA activity [19]. 
Additionally, previous reports have demonstrated elevated serum 
levels of cytokines such as TNF-ct, IL-1, IL-6, IL-8 and soluble 
TNF receptor [19-22], soluble CD14 [18,20], neopterine [20], 
lysozyme [23],MRP8 and MRP14 [24] in active RA patients. CRP 
and cytokines reflect systemic rather than local activity in inflam- 
mation process. Weak correlations between serum levels of solu- 
ble CD163 and levels of CRP might be explained by this point. 
Soluble CD14, lysozyme, neopterin, MRP8 and MRP14 come 
from activated monocytes, neutrophils, and/or activated T cells, in 
addition to the production from activated macrophages. There- 
fore, strictly speaking these serum markers do not necessarily 
reflect the activity of macrophages. In fact, in our previous studies 
we have shown that levels of soluble CD14 in RA synovial fluids 
were not necessarily higher from those in paired sera [18], sug- 
gesting that levels of soluble CD14 in sera may reflect the activa- 
tion state of peripheral blood monocytes in addition to synovial 
macrophages. In this regard, elevated serum levels of soluble 
CD163 in RA patients are a useful marker that reflects activated 
synovial macrophages. Further examination will be necessary to 
define the clinical benefits of soluble CD163. 
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Fig. 5. Inhibition of shedding of CD163 by TIMP-3. Monocytes/macrophages pretreated with glucocorticoid were treated with (a, b) buffer , 
(c) TIMP-1, (d) TIMP-2 and (e) TIMP-3 at a concentration of 0-25 /xM. Subsequently (b, c, d and e) were activated with PMA to induce 
shedding of CD163. The expression of CD163 was analysed by the flow cytometry as described in Materials and methods. Broken line s 
show control staining and MFI is the abbreviation of mean fluorescence intensity of stained cells. The data are representative o f three 
experiments. 
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Fig. 6. Decreased soluble CD163 production from monocyte/macrophage 
treated with TIMP-3. Monocytes/macrophages pretreated with glucocor- 
ticoid were treated with buffer, TIMP-1, TIMP-2 and TIMP-3 at the indi- 
cated concentration and were then activated with PMA to induce shedding 
of CD163. Levels of soluble CD163 in these cultures supernatants were 
measured by an ELISA as described in Materials and methods. The values 
were expressed as the mean ± standard error (at concentrations of 0 05 
and 0-25 /iM).The data are representative of three experiments, •,TIMP- 
1; □, TIMP-2; A, TIMP-3. 



aggrecanase 1 and 2 [17], In addition, TIMP-3 inhibits the shed- 
ding of cell surface-anchored molecules such as TNF-a, L-selectin, 
IL-6 receptor and syndecans -1 and -4, which is thought to be 
catalysed by membrane-bound metalloproteinases, ADAMs [26- 
29]. In the present experiments, TIMP-3 prevented the shedding 
of CD163 within concentrations shown to be effective for the inhi- 
bition of these metalloproteinases and aggrecanases [17]. TIMP-3 
was demonstrated to be present in the RA synovial lining layer 
[30] and up-regulated by TGF-ft platelet-derived growth factor, 
epidermal growth factor and IL-la [31] that are also present in 
rheumatoid synovium. Thus, the present finding suggests that the 
interaction of ADAMs and TIMP-3 may be involved in the shed- 
ding of CD163. We are currently investigating which metallopro- 
teinases are responsible for CD163 shedding. 

Furthermore, it was postulated that the haptoglobin-haemo- 
globin complex activates macrophages, judging from the finding 
that anti-CD163 antibody induced the secretion of proinflamma- 
tory cytokines in macrophages [6]. Elevated levels of soluble 
CD 163 in vivo may inhibit these functions of the haptoglobin- 
haemoglobin complex and consequently suppress RA activity. 
Interestingly, it has been shown that glucocorticoid and IL-10 with 
anti-inflammatory properties induced the expression of CD163 
and the population of CD163-positive macrophages secrete pro- 
teins with anti-inflammatory properties [3,8]. Taken together with 
previous findings, it is supposed that the CD163 molecule may be 
anti-inflammatory in vivo. 

In summary, it has been shown that CD163 level is a sensitive 
and reliable marker to monitor activated macrophages in synovi- 
tis from RA patients. 



In vitro, cleavage of the cell surface molecule is often 
enhanced by activation of protein kinase C by a phorbol ester, is 
generally close to the extracellular face of plasma membrane and 
is sensitive to peptide hydroxamate metalloproteinase inhibitors 
[25], but how shedding is regulated remains largely unknown. 
TIMP-3 was shown to have inhibitory activity against MMPs and 
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% 

Cat, No. MAB17 



|Cat.No.MAB172P 
fClone Determination ]|R20 



«2? 



Category 



Immunoglobulin Clatss||IgGl 



"| human antigens, cell biology 



|Immunogen 



1 [Human monocytes derived from synovial fluid 



jForm 



"l pg purified 



Specificity 



Applications" 



Quantity 



Expiration 



Storage 



Reacts with human scavenger receptor cystemc-rich protem CD163 (pl55 M130) tound on 
mononuclear phagocytes, including human monocytes and macrophages. CD163 is up-regulated on 
mononuclear phagocytes by IL- 10, IL-6, and dexamethasone and serves as a receptor tor the 
hemoglobin-haptoglobin complex. Lipopolysacharide (LPS) and phorbol myristate acetate (PMA) 
both induce shedding of CD163 from the cell surface into plasma or cell supernatant. CD163 
expression is restricted to cells of monocyte lineage and increases as monocytes mature into 
rnaexophages, CD 163 is present on all CD 14 positive monocytes, most CD64 positive monocytes, and 
shows higher expression on CD16 positive monocytes. 



Retonstitution 



Crass Reactivity 



ELSIA. Flow Cytometry, Western Blot 



Purification 



250 ug 



Lot Specific 



Lot Specific 



Aliquot and store at -20 to -70 C 

Each lot is examined for specificity to and the concentration necessary to achieve 50% saturation on 



human blood monocytes by flow cytometry. 



References 



Purified by protein A chromatography and 0.2 mm filtered. 



LU.S. Patent #5,077 t 2l6:"Monoclonal antibodies specific for a human mononuclear 
phagocyte-specific antigen" by Morganelli PM and Guyre PM; December 31, 1991 

2. Buechler C, Ritter M, Orso E. LangmannT, Klucken J, Schmitz G: Regulation of scavenger receptor 
CD 163 expression in human monocytes and macrophages by pro- and anti-inflammatory stimuli. J 
Leukoc Biol 67:97-103, 2000. t , 

3. Morganelli PM and Guyre PM: INF-g plus glucocorticoids stimulate the expression of a newly 
identified human mononuclear phagocyte-specific antigen. J. Jmmuol. 140, 2296, 1988. 

4. Pulford K, MickJem K,LawS, Mason D: CD163 (M130 antigen) workshop panel report. In; T, 
Kishimoto, H. Kikutani, A. von demBorae, S. Goyert, D. Mason, M. Miyasaka. L. Mojetia, K. 
Okumura, S. Shaw, T. Springer, K. Sugamura and H. Zola (Eds), Leukocyte Typing VL Garland 
Publishing, New York, p. 1089-91,1998. 

5,SuIahian. TH, Hogger P t Wahner AE, Wardwcll K, GouJding NJ, Sorg C, Droste A, Stehling M, 
Wallace PK, Morganelli PM, Guyre PM: Human monocytes express CD163, which is upregulated by 
EL-10 and identical to pl55- Cytokine 12:1312-21, 2000. 

6.Kristiansen M, Graversen JH, Jacabsen, C, Sonne O, Hoffman HI. Law SK, Moestrup SK: 
Idendfication of the haemoglobin scavenger receptor. Nature 4Q9;19S-201, 2001. 
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lCatNo.MAB178P | 



[Clone Detcrmiaation"! 



MAC2-48 



|Catcgory" 



Immunogen 



Form 



JA *t 1 7 , 

TSC!fc ^ 3 

' Cat. No. MAB17§P| ; 



human antigens, cell biology, miscellaneous 



IgGl 



Specificity 



Applications 



Quantity 



Expiration 



Human inteiferon-gamma, dexamethasone treated monocytes 



Ig purified 



[Reacts with human scavenger receptor cysteine^ protein CD 1 03 (pl55, M 1 30) ^und on 
mononuclear phagocytes, including human monocytes and macrophages. CD 163 is up-regulated on 
mononuclear phagocytes by IL-10, IL-6. and dexamethasone and serves as a receptor for the 
hemoglobin-haptogiobin complex. Lipopolysacharidc (LPS) and phorbol mynstale acetate (PMA) 
both induce shedding of CD163 from the cell surface into plasma or cell supernatant. CD163 
expression is restricted to cells of monocyte lineage and increases as monocytes mature into 

r . . -1 /-*r\ 1 £Ln I- . Ml miA nActtivP mnnn^VtM most CD64 DOSltlVC mOHCX 



macrophages. CD 163 is present on all CD 14 positive monocytes, most CD64 posiuvc monocytes, and 
shows higher expression on CD16 positive monocytes, 



Reconstitution 



Storage 



Cross Reactivity 



[Purification" 



References 



Flow cytometry, direct immunofluorescence microscopy, enzyme linked immunoassay 
Blotting --—^r^— -— === =^==== 



Western 



250 ug 



Lot Specific 



Lot Specific 



Aliquot and store at -20 to -70 C 



Each lot is examined for specificity to and the concentration necessary to achieve 50% saturation on 
human blood monocytes using flow cytometry. 



Protein A purified, 0.22 mm filtered 



I.U.S. Patent #5,077,216:' , Monoclonal antibodies specific for a human mononuclear 
phagocyte-specific antigen" by Morganelli PM and Guyre PM; December 31 , 1991 
XBuechler C, RitterM, Orso E, Langmann T, Kluckcn J, Schmitz G: Regulation of scavenger receptor 
CD163 expression in human monocytes and macrophages by pro- and anti-inflammatory sumuli. J 
Leukoc Biol 67:97-103, 2000. . . . 

3, Morganelli PM and GuyTe PM: INF-g plus glucocorticoids stimulate the expression of a newly 
identified human mononuclear phagocyte-specific antigen. J. Immuol. 140, 2296, 1988. 

4. Pulford K, Micklem K. Law S, Mason D: CD163 (M130 antigen) workshop panel report. In: T. 
Kishimoto, H. Kikutani, A. von dem Borne. S. Goyert, D. Mason, M. Miyasaka, L. Morctta l K. 
Okumura, S. Shaw, T. Springer. K. Sugamura and ft Zola (Eds). Leukocyte Typing VI. Garland 
Publishing, New York, p. 1089-91, 1998. ^ ^ ^ A( , t! . Xjf 
5.Sulahian, TH, Hogger P ( Wahner AE, Wardwell K. Goulding NJ. Sorg C, Drostc A, Stehlmg M. 
Wallace PK, Morganelli PM, Guyre PM: Human monocytes express CD163, which is upregulated by 
TL-10 and identical to pl55. Cytokine 12:1312-21, 2000. 

6.Kristiansen M ( Graversen JH, Jacobsen, C, Sonne O, Hoffman HJ, Law SK, Moestrup SK: 
Identification of the haemoglobin scavenger receptor. Nature 409:198-201, 2001- 
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|Cat.No,MAB18QP 



Cat.lta.MABlSOPl 



iCIone Determination 



MAC2-158 



[ Category 



human antigens, cell biology, miscellaneous 



[Immunoglobulin Class 



|lmmunogen 



form 



Specificity 



IgGl 



Human interferon-gamma, dexamethasone treated monocytes 



Ig purified 



Applications 



Reacts with human scavenger receptor cysteine-rich protein CDl63 (pl55,M130) found on 
mononuclear phagocytes, including human monocytes and macrophages. CD163 is up-regulated on 
mononuclear phagocytes by IL^lO, IL-6, and dexamethasone and serves as a receptor for the 
hemoglobin-haptogtobin complex. Lipopolysacharide (LPS) and phorbol mynstate acetate CPM A) 
both induce shedding of CD163 from the cell surface into plasma or cell supernatant CuloJ 
expression is restricted to cells of monocyte lineage and increases as monocy tes mature into 
macrophages. CD163 is present on all CD14 positive monocytes, most CD64 posiuve monocytes, and 
shows higher exp ression on CD 16 positive monocytes 



Quantity 



1250 ug 



Expiration 



Reconstitution 



Storage 



Cross Reactivity 



Purification 



Flow cytometry, direct immunofluorescence microscopy, enzyme linked immunoassay, Western 



Blotting 



[Lot Specific" 



|Lot Specific 



I Aliquot and store at -20 to -70 C 



lEach lot is examined for specificity to and the concentration necessary to achieve 50% saturation on 
'human blood monocytes using flow cytometry. „ — 



Protein A purified, 0.32 mm filtered 



References 
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l.U.S. Patent #5,077,2 L6;"Monoclonal antibodies specific for a human mononuclear 
phagocyte-specific antigen" by Morganelli PM and Guyre PM; December 31, 1991 
2 JBuechler C, Ritter M, Orso E» Langmann T, Klucken J, Schmitz G: Regulation of scavenger recepi 
CD163 expression in human monocytes and macrophages by pro- and anti-inflammatory stimuli. J 
Leukoc Biol 67:97-103, 2000. t ^ . _ u 

3. MorganeUi PM and Guyre PM: INF-g plus ^ucocorticoids stimulate the expression of a newly 
identified human mononuclear phagocyte-specific antigen. J . Immuol, 1 40, 2296, 1988. 

4. Pulford K, Micklem K, Law S, Mason D: CD163 (M130 antigen) workshop panel report. In: T. 
Ktshimoto, H. Kikutani, A. von dem Borne, S. Goyert, D, Mason, M. Miyasaka, L. Moretta, K. 
Okumura, S, Shaw, T. Springer, K. Sugamura and H. Zola (Eds), Leukocyte Typing VI. Garland 
Publishing, New York, p. 1089-91,1998. A n L1 . w 
ISulahian, TH, Hogger P, Wahner AE, Wardwell K, Goulding NJ, Sorg C, Droste A, Stehhng M, 
Wallace PK, Morganelli PM, Guyie PM: Human monocytes express CD163, which is upregulatcd by 
IL-10 and identical to pl55. Cytokine 12:1312-21, 2000. 

6-Kristiansen M, Graversen JH, Jacobsen, C, Sonne O, Hoffman HI, Law SK, Mocstrup SK: 
Identification of the haemoglobin scavenger receptor. Nature 409:198-201, 2001. 
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